Epidural analgesia is used to promote rehabilitation in patients with refractory complex regional pain syndrome (CRPS) who cannot bear physical programs due to intense pain. However, the actual rehabilitation process has not been focused in previous reports. Here, we outline our experience of treating a young woman with CRPS type 1 who underwent rehabilitation facilitated by a continuous lumbar epidural block.
Introduction
The clinical features of complex regional pain syndrome (CRPS) is not completely understood. CRPS is characterized by severe pain, sensory disturbances, allodynia, trophic changes, such as skin atrophy or altered hair and nail growth, localized osteoporotic changes, abnormal patterns of sweating, swelling and edema, changes in skin temperature, and reduced joint range of motion. In addition, there are movement abnormalities, such as weakness, tremor, dystonia, neglect-like symptoms, alterations in body image within the painful region, and/ or pain-related psychological disturbance 1 6 . The symptoms and their severity vary significantly between patients.
A wide variety of treatment strategies for CRPS have also been reported, including pharmacologic therapy, psychological therapy, physical therapy, and interventional therapy, although the evidence base for the therapeutic benefits of each is still relatively sparse 1 6 . Patients' engagement with rehabilitation is often impaired by pain or other symptoms of CRPS. Intensive rehabilitation has been proposed for the initial treatment of CRPS 7 , but it is very painful. Epidural analgesia is recommended to promote rehabilitation in patients with refractory CRPS, after rehabilitation alone for 2 8 weeks 7 10 . However, previous reports of the use of continuous epidural analgesia in the management of CRPS have not focused on the rehabilitation program 7 10 , and information for this approach re- 132), and the patient also provided informed consent.
Examination
Pain intensity was documented on a 100-mm visual analog scale (VAS) (0 mm = no pain, 100 mm = worst pain imaginable) and was used to obtain the mean pain intensity in day-to-day life. Active and passive plantar flexion and dorsiflexion of the left ankle were measured using a goniometer in knee flexion, within tolerable limits. Weight-bearing was measured using two calibrated scales. The patient stood with her feet shoulder-width apart, with one foot on each scale. While looking straight ahead, the patient was instructed to move slowly between "standing comfortably in a neutral position", "maintaining a half-squatting position" and "standing with as much weight as possible on your left leg". The patient was supervised, as necessary, to avoid falling and was permitted to hold on to parallel bars with her hands.
Readings were taken within limits of pain tolerance.
Neglect-like symptoms (NLS) were assessed using the questionnaire developed by Frettlöh et al 6 . Subjects rate how frequently they have experienced such thoughts/emotions 12, 13 . The PCS is composed of three subscales: rumination (e.g., "I keep thinking about how much it hurts"), helplessness (e.g., "There is nothing I can do to reduce the intensity of the pain"), and magnification (e.g., "I wonder whether something serious may happen") 12, 13 . The total score of the PCS can range from 0 to 52 12, 13 .
ADLs were assessed using the Barthel Index, which evaluates 10 different abilities (feeding, transfer, mobility, dressing, stairs, toilet use, bathing, grooming, bladder, and bowel status) and gives a total score between 0 and 100 points 14 .
The CRPS severity score consists of 17 items (eight items for the patient's subjective symptoms and nine items regarding the findings on physical examination) 5 .
Each checked item counts as 1 point, and the sum of the scores constitutes the CRPS severity score 5 .
Intervention and Outcome
The patient was unable to tolerate even minimal rehabilitation on admission because of the absolute avoidance to touch due to extreme pain. A continuous lumbar epidural block was commenced immediately on admission (0.15% ropivacaine, 4.0 mL/h), and oral drugs were discontinued. The visual analogue scale score for pain improved from 100 to 24, and the Barthel Index score for ADL improved from 10 to 60 after the epidural block had been instituted (Fig. 1) . The patient reported no decrease in sensation or movement. Rehabilitation was commenced on the following day. At the first rehabilita- 16, 17 . The patient was instructed to perform non-painful right limb exercises from the toe to the knee, while observing the reflected image. The ranges and speeds of these exercises were dictated by pain intensity 18 . The maximum duration of each motor imagery and mirror therapy session was 10 minutes. Moreover, the patient was encouraged to replace the maladaptive cognition for pain with a more adaptive one in CBT. The patient was educated in coping style, and encouraged to continue being exposed to more activities through the study. Open kinetic chain exercises were also started in the left foot in flexion-extension, varus-valgus, and adduction-abduction. Weight-bearing exercises began with the patient putting her left foot on the ground in a standing position using the parallel bars, and additional force was applied gradually.
As rehabilitation began, the patient was observed to have less fear of movement and recovered active movement, albeit with a tremor. Subsequently, the intensity of the exercise was gradually increased based on ability, and the continuous epidural block was gradually weaned.
Seven days after the initiation of epidural anesthesia, the patient could put her left foot on the ground. Her confidence to engage in activities had improved so that gait exercises with a pair of crutches could be initiated in the hospital ward. Skin color, asymmetry and hyperpathia to pinprick had also improved. Two weeks after initiation of treatment, the patient could squat using the parallel bars and bear a little weight on her painful left limb. At three weeks, the patient voluntarily proposed an activity program that included static stretching of that ankle and foot. After 21 days of treatment, the epidural infusion was terminated, but the pain was not markedly 
Discussion
This patient with CRPS responded well to combination therapy of continuous epidural infusion and rehabilitation. Her symptoms resolved gradually, and she was able to resume daily life without pain.
Rehabilitation is recommended for CRPS 1 6 , but the op- The rehabilitation program in this case included physical therapy, motor imagery, mirror therapy, and CBT.
Physical therapy is reported to improve physical function and performance and is considered the cornerstone and first line treatment for CRPS 7, 20 . Rehabilitation in this case was combined with CBT, which is also reported to have a beneficial therapeutic effect in CRPS 23, 24 . CBT is an effective treatment for chronic pain, achieving reductions in pain and pain-related interference with ADLs, improvements in mood and coping, and reductions in negative beliefs and cognitions, such as catastrophizing 25 . The technique traditionally includes coping skills training, cognitive restructuring, pacing, distraction, goal setting, and homework adherence 25 .
Our patient was an adolescent, so our experiences may not be generalizable to adults. Indeed, the symptoms of CRPS and the response to treatment likely differ between children and adults 7, 26 . In children, rehabilitation induces remission of symptoms in the vast majority 7 . Meanwhile, adults more frequently have significant trauma preceding their CRPS, and perhaps, it is less of a psychopathophysiologic phenomenon 7 . It could be argued that our rehabilitation program was relatively conservative and could have been even more aggressive; however, we prioritized avoiding over-exertion and its potential to exacerbate pain, the fear of movement and other symptoms of CRPS. Clinical trials are needed to establish the treatment efficacy of a rehabilitation program facilitated by epidural analgesia in CRPS.
Conclusions
Combination therapy with a continuous epidural block and rehabilitation improved CRPS symptoms in this case.
This case report outlined, for the first time, the rehabilitation course in the management of CRPS.
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